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Abstract
Aims: The main aim of the study was to assess the impact of a pharmacovigilance education
intervention on the knowledge and attitude of healthcare professionals (HCPs) attached to a regional
pharmacovigilance center in an oncology based hospital of Nepal.
Methods: Knowledge and attitude were studied before and immediately after the educational intervention
among 89 HCPs working in a different department at an oncology based hospital of Nepal. A pretested
questionnaire having twelve and nine statements for assessing knowledge and attitude were used.
Responses were analyzed using descriptive and inferential statistics. The knowledge and attitude scores
before and after educational intervention were analyzed with Wilcoxon rank-sum test, using SPSS version
21.0.
Results: The knowledge score was significantly increased from [mean ± S.D (Ranges)] [6.90 ± 2.527 (112)] to [11.36±1.189 (6-12)] after an intervention. The attitude score was also significantly increased from
[5.56±1.616 (4-10)] to a [6.97±1.793 (4-12)] after an intervention. Twenty-one (23.6%) of participants
responded that they lacked the time to report adverse drug reactions (ADR), while 12 (13.5 %) of the
participants replied that there was no remuneration for reporting ADR. Around 24 % of them suggested for
frequent pharmacovigilance awareness programs via Continuing Medical Education or workshop for
improvement of pharmacovigilance.
Conclusion: The preliminary finds of this study showed that knowledge and attitude scores were
increased following an educational intervention. It also suggests that training on pharmacovigilance and
ADR tends to have a positive impact on knowledge and attitude among nurses and pharmacists working
at an oncology based hospital of Nepal.

Introduction
Patient’s wellbeing and safety while on medications is an important issue for all healthcare professionals
(HCPs). As there is no mandatory regulation that Nepalese pharmaceutical manufacturers should report
adverse drug reactions (ADRs) and correct data regarding adverse effects may not be available. An ADRs
is “a response to a drug which is noxious and unintended, and which occurs at doses normally used in
man for the prophylaxis, diagnosis, or therapy of disease, or for the modifications of physiological
function” [1]. Pharmacovigilance (PV) is an organized procedure for observing and identifying ADRs [2]. It
is the science and actions concerning the detection, assessment, understanding, and prevention of
adverse effects or any other probable drug-related problems [3].
In the context of Nepal, the PV program was started in 2004 with the Department of Drug Administration
(DDA) as a national PV center, which gathers case reports of ADRs from all regional PV centers in Nepal
[4]. Out of 15 regional PV centers in Nepal, Nepal Cancer Hospital and Research Center (NCHRC), which is
a comprehensive cancer care center of Nepal is a regional PV center that reports ADRs due to
chemotherapeutic agents [5]. Cancer is a dreadful disease with a significant economic and health burden
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[6]. Antineoplastic drugs with high toxicity and narrow therapeutic window are used in oncology
departments and the PV center is not available in every hospital. PV of antineoplastic agents is necessary
for the safety of lives and to utilize available health resources cost-effectively [7]. In clinical practice, both
from a clinical and economic point of view, ADRs may have a dramatic influence [8]. The economic
burden on patients also decreases by reporting ADR reporting as an ADR causes additional treatment [9].
Underreporting confines and delays initiatives that could have been taken to avoid or lessen the harmful
effects of medicines [10]. In addition, it is unethical not to notify or report harmful effects of a drug even
subsequent to experiencing it, which may intentionally put the next user of the same medicines at risk
[11]. Quick reporting of ADRs is reasonable and debatably, the greatest technique for drug safety
surveillance [12]. ADR reporting and PV have significant public health implications as these contribute to
the prevention of future similar types of ADR cases in the same and distant locations. This would save
the precious lives and economies of the nations.
Globally, the effectiveness of the PV program is determined by the active involvement of HCPs. So as to
improve a current PV program, there is a necessity to improve HCPs’ knowledge attitude and practice
(KAP). Before completing any intervention, it is important to assess the pattern of KAP of the HCPs with
respect to ADR monitoring and PV so the intervention can be focused on, in light of the specific findings.
The awareness, knowledge, and attitudes of the HCPs regarding PV and its existence in the country
directly affect the practice of PV and ADR reporting in the hospital. Several studies have evaluated the
importance of ADR reporting and knowledge, attitude and practice (KAP) of HCPs regarding the subject
[13, 14]. The awareness of HCPs regarding ADR reporting and PV in the country may ultimately improve
ADR reporting [15] and it should be strengthened in every hospital [16]. Being key HCPs, doctors, nurses,
and pharmacists have an immense responsibility in reporting ADRs and strengthening the existing PV
mechanisms. PV training is given to increase the knowledge of PV among HCPs especially to nurses and
pharmacists. Underreporting is a problem in Nepal and this study tries to address it. The knowledge,
practice, and attitude of nurses and pharmacists working at NCHRC regarding PV are still unknown. This
is the first study in a regional PV center attached to the oncology based hospital. There are several
studies in Nepal which have reported that HCPs have a lack of knowledge regarding the PV before any
kind of educational intervention [15, 17–20]. However, there are very few limited studies [21, 22] available
after familiarizing the educational intervention about PV to HCPs of tertiary care hospital and community
pharmacists [23]. With this background, the main objective of this present study was to assess the
impact of educational intervention on the knowledge of PV and ADR reporting, attitude towards reporting
ADR of HCPs (nurses and pharmacists) working in medical oncology departments and allied
departments of NCHRC.

Methods

Study Design
The study was a cross-sectional study.
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Study Site
NCHRC is an oncology hospital of Nepal with 100 beds which provides comprehensive cancer care,
situated at Harisiddhi, Lalitpur, Nepal. This cancer hospital provides all types of treatment facilities to the
cancer patients which includes chemotherapy, radiotherapy, and surgery. NCHRC is the first hospital in
Nepal to start a regional PV center attached to a cancer hospital [5].

Sampling Technique and Sample Size
All 89 HCPs (nurses and pharmacists) who showed a willingness to participate in the training on
“Pharmacovigilance and adverse drug reactions” working at the cancer hospital were enrolled in the
study. The training was given by a team of regional PV center of this hospital. We have included only
nurses and pharmacists in the study. The doctors, medical oncologists, and other HCPs were excluded
from this study.
The sample size for the study was calculated using Slovin’s formula [24] based on the total number of
nurses and pharmacists residing in the study area was 98 and assumed 5% of margin error. The
minimum sample size required for the study was calculated as 79. Considering 10% of the non‐response
rate, the total sample was increased to be 89.

Study Instrument
Based on prior related studies reported in the literature [13,17,18,21,23,25, 26], a questionnaire was
developed and adapted which was then subjected to a review and validation process by experts from
within the research team and outside to ensure that the survey was adequately comprehensive. For the
determination of the validity, reliability, and clarity of the questionnaire, a pilot study was carried out. The
feedback was analyzed and the questionnaire modified accordingly. The questionnaire included
demographics, knowledge, attitude, and practice of HCPs (nurses and pharmacists).
For the pre-KAP study of PV, 12 knowledge-based, 4 attitudes and 10 practice questions were designed,
and post-study included 12 knowledge questions and 4 attitude-based questions. Multiple-choice
responses to knowledge-based questions were completed by the participants. The HCPs who attended
the PV training were approached and the objectives of the study were explained. Written informed
consent from the participants was taken and they were assured that their participation in this study is
voluntary and confidentiality will be maintained.

Validity and reliability
The study tool developed was discussed with subjected related experts and suggestions were integrated.
The validity of the instrument was maintained by developing the study tool based on objectives of the
study, extensive literature review, consulting with a statistician, seeking the opinion of pharmacy,
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pharmacology, and PV, research experts for accuracy and adequacy of the content and peer review at the
beginning and throughout the study. The questionnaire was tested for readability and ease of
understanding. The reliability of the instrument tool was maintained by pretesting with 10% of the total
sample size. Internal consistency was measured by calculating Cronbach’s alpha value, which was 0.76,
indicating good internal consistency. After pretesting, necessary changes were made such as simplified
to the level of understanding by participants.

Ethical Approval
The ethical approval of the current study was approved by the Institutional Review Committee (IRC) of
NCHRC (Ref No IRC NCH 002). All HCPS were informed and explained the aims and objectives of the
study and invited to participate. Written informed consent was obtained from all participants. Privacy and
confidentiality were maintained by not disclosing the name of the participants and ensuring them, that
collected information was used only for the study purpose.

Process
The questionnaire was distributed to 89 HCPs who attended training on PV. All participants were
contacted directly in their respective departments after explaining the purpose of the study and invited to
participate. The questionnaires were distributed and the participants were given 30 min to complete and
return the same. Any clarification needed in understanding the questionnaires and additional time to
complete the questionnaire was provided if required. Those nurses and pharmacists who were busy at
that time were requested to return the duly filled questionnaire within one week. After the pre-test, the
training was conducted given to all nurses and pharmacists working in the nursing and pharmacy
department in NCHRC who had completed the pre-test. The data was collected by one of the authors who
is a pharmacist in both pre and post-study.

Educational Intervention (Training in PV and ADRs)
For an educational intervention, training was given to nurses and pharmacists. At first, a brief introduction
was given to the participants regarding the objectives of training on “pharmacovigilance and ADR”. The
training was given by the team of a focal person of pharmacovigilance, clinical pharmacist and senior
hospital pharmacist.
The training was initiated with an overview of ADRs and PV where the definition of PV and ADR, types of
ADRs were covered which was followed by the history of PV in Nepal, PV Network of Nepal, Introduction
to National and Regional PV Centers of Nepal. The ADR reporting form developed by NCHRC was
introduced to the participants and training to fill ADRs reporting form was also discussed. In the training,
the role of HCPs in PV was also discussed. Similarly, the demonstration of Vigiflow was given to all the
participants.
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The duration of the interactive training was around 2 hours. The teaching-learning aids used during
training were PowerPoint presentations, posters, and demonstration of ADR reporting form.

Data Analysis
The data was systematically checked for errors and analyzed using IBM SPSS for Windows, Version 21.0.
Armonk, NY: IBM Corp. After the training, the post-test was conducted; both the pre and post KAP survey
questionnaires were analyzed, question-wise and their percentage value was calculated. We also
compared and evaluated the knowledge and attitude score of the HCPs. The mean score was calculated
for assessing the pre-survey KAP level among nurses and pharmacists. Based on a Likert scale, attitude
questions were scored. Minimum 1 and Maximum 5 scores were given to each response and the mean
score was calculated for evaluating attitude towards PV. Similarly, the maximum and minimum score for
each practice question was scored as 3 and 0 respectively. The knowledge and attitude scores before and
after educational intervention were analyzed with Wilcoxon rank-sum test, using SPSS version 21.0. The
p-value less than 0.05 was considered statistically significant.

Results
Socio-demographics of healthcare professionals
Eight-nine of invited HCPs (nurses and pharmacists) participated. Table 1 shows the demographic
characteristics of the participants. 78 (87.6 %) were in the age group of 21–30 years. The vast majority of
participants were female 76 (85.4 %) and 13 (14.6 %) were male. The participants working in the
department of nursing and pharmacy were 66 (74.2 %) and 23 (25.8 %) respectively. Among participants,
55 (61.8 %) were staff nurses, 12(13.5 %) were nurses, 15 (16.9 %) were assistant pharmacists, 5 (5.8 %)
were pharmacists working at outpatients and inpatients pharmacy of the hospital and only 2 (2.2 %) were
clinical pharmacists working at clinical wards and taking clinical round. The majority of participants’
educational qualifications were of 48 (53.9 %) diploma degree (staff nursing and a diploma in
pharmacy), 36 (40.4 %) bachelor degree (Bachelor in nursing and Bachelor in pharmacy) and 5 were
graduate degrees (Masters in Nursing and Masters in Clinical Pharmacy).

<Table 1 should be inserted here>
With regard to work experience, the HCPs working in this hospital were well experienced in their
profession. 80 (89.9%) of participants had work experiences of 0.2- 5.1 years and 1 (1.1%) participants
had work experience of more than 15 years (Shown in table 2).

<Table 2 should be inserted here>

Knowledge of PV among health care professionals
Page 6/16

Comparison of responses pre and post-training on PV regarding knowledge related questions were shown
in Table 3, where there were twelve questions related to the knowledge.

<Table 3 should be inserted here>

Attitude of health care professionals towards PV
Four questions sought information about the attitude toward ADR reporting. Question no. 13 was about
the attitude of reporting of ADRs as the exploration of mistakes of HCPs. Question no. 14 was about the
necessity of reporting of adverse drug reaction and Question no. 15 was about whether reporting ADR will
increase patient safety. Question no. 16 asked an opinion about establishing an ADR monitoring center in
every hospital. Table 4 and 5 show the attitude related responses of HCPs before and after an
educational intervention.

<Table 4 should be inserted here>
The opinion of the participants about establishing the regional PV center)in every hospital was shown in
Table 5. After the educational interventions, the opinion about establishing ADR monitoring center in
every hospital was found to be better than before.

<Table 5 should be inserted here>
Practice of the PV
The practice of the PV in the hospital by HCPs is shown in table 6.

<Table 6 should be inserted here>

Factors discouraging reporting of ADRs
The factors that discouraged participants from reporting ADR is shown in Figure 1. Majority of the
participants responded to the statement that “Difficult to decide whether ADR has occurred or not”, which
was followed by the statement “Lack of time to report ADR”.

<Figure 1 should be inserted here>

Recommendations for improving ADRs reporting
The participants provided the recommendations for improving ADRs reporting which was shown in table
7. Twenty-one (23.6%) of them suggested for frequent PV awareness programs via CME/ workshop.

<Table 7 should be inserted here>
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Assessment of knowledge and attitude scores
before and after the educational intervention
The comparison of knowledge and attitude scores before and after the educational intervention was
shown in Table 8.

<Table 8 should be inserted here>

Discussion
The present questionnaire-based survey was conducted at a regional PV center at an oncology hospital in
Nepal with the aim to assess the impact on HCPs (nurses and pharmacists) before and after an
educational intervention. Previously no any study was conducted in a regional PV center attached to the
cancer hospital [5], regarding PV and ADR reporting, therefore this study was carried out to assess the
knowledge and attitude of ADR reporting among HCPs (nurses and pharmacists) in this hospital, also the
factors which influence ADR reporting are discussed. When it comes to reporting ADRs, the KAP study is
considered as the leading study.
Several studies in Nepal which have reported that HCPs have a lack of knowledge regarding the PV
before any kind of educational intervention [15, 17–20]. However, there are only very few limited studies
[21, 22] that have assessed the PV knowledge after educational intervention among HCPs of tertiary care
hospital, and community pharmacists [23]. To the best of our knowledge, the present study is the first to
assesses the impact of education on PV at a regional PV center of an oncology based hospital in Nepal.
The current study showed a higher percentage of females (85.4%) than males as HCPs in the oncology
hospital. These findings are similar to the studies conducted at different hospitals in Nepal [15,17,19,21]
These findings were also similar to studies conducted at different countries such as neighboring
countries India [25], and other countries like Japan [27], Iran [28, 29], UAE [30] and Turkey [10]. While subclassifying participants, most of them were nurses. The reason for being more female and nurses in this
study could be explained by the preference of females to choose the nursing career compared to males
[15, 20]. However, there is a recent trend of males joining nursing as a career [31]. Most of the participants
were found to be in the age group of 21–30 years and were qualified in their professional work with the
mean ± SD of age was found to be 25.88 ± 4.131. The average age of HCPs in our study ranged between
20–46 years which is similar to studies [15,23, 28–30], unlike study conducted at Turkey [10] where the
maximum age group was 50–55 years. With regard to work experience, the HCPs working in this hospital
were well experienced in their profession. Eighty (89.9%) of the participants had work experiences of 0.25.1 years and 1 (1.1%) participants had work experience of more than 15 years. In similar other studies
[32, 33], participant’s age and work experience have shown an impact of PV activities and ADR reporting
as shown in other studies. However, in the other studies [34, 35], there was no statistical difference found
between ADRs reporting practicing and other independent variables including age, gender, and experience
in years.
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Majority of participants educational qualifications were 48 (53.9%) diploma degree (staff nursing and a
diploma in pharmacy) and 36 (40.4%) bachelor degree (Bachelor in nursing and Bachelor in pharmacy)
which is similar to study conducted by Santosh KC et al [15] that was conducted at four regional PV of
Nepal. These findings are also similar to the study by John LJ et al [30] at UAE, unlike Hanafi et al.
wherein, the majority were undergraduates and graduates [29]. The probable reason may be due to the
maximum number of diploma staff in hospitals as these professionals can be paid less than an
undergraduate degree and graduate degree.
Majority of the participants responded that it was difficult for them to decide whether ADR has occurred
and lack of time as major factors that discourage HCPs from reporting ADRs. Difficulty in deciding ADR
and lack of time are reported by other studies conducted in Nepal [15, 17, 19] and in other countries [30,
36–38] In studies from other countries, reasons for under-reporting of an ADR were found as uncertainty
concerning the causal relationship between the ADR, too trivial to report, yellow card unavailability, lack of
knowledge about the reporting procedure unavailability of the reporting center mailing address,
unavailability of the ADR report form, lack of knowledge of the existence of a national ADR reporting
system, and belief that the ADR in question was already well known, ADR is not serious, and the drug,
forgetting to report the ADR and ignorance of reporting procedure [27,33,35,39–42].
The majority of the participants suggested “Keep ADR register in all the wards and OPD”,” Frequent
Pharmacovigilance awareness via Continuing medical education(CME) /workshop “and “Include ADR
forms along with case sheet”. They also suggested for a frequent pharmacovigilance awareness through
the means of CME or workshop, including ADRs forms along with the medical case sheet of the patients,
making an institutionalized protocol for reporting ADRs. These suggestions made by participants were
almost similar to other studies in different hospitals in the world [25,30,38]. These suggestions were
almost similar to other studies conducted in other countries which show that educational interventions
and other activities help to encourage ADR reporting increase awareness to ADRs and then increase the
reporting rates of ADRs [20,21,25, 30,38,43–45]. Drug and Therapeutics Committee (DTC) also plays an
active leading role in the advancement of medicine safety and strengthening PV centers at the hospital
[46]. Practical training or workshop regarding PV might assist to resolve this up-and-coming problem of
underreporting of ADRs at the hospital [47]. A systematic simulated environment and workshop on PV
should be conducted for the HCPs (pharmacists, nursing staff, and even medical doctors) and intervallic
interaction and interprofessional collaborations should be done to know the difficulties they are facing.
Clinical pharmacists or pharmacists also play a vital role in PV and increasing ADR reporting [48].
The knowledge score was found to be low before an educational intervention among HCPs which is
similar to several studies conducted in Nepal [15, 17, 20, 21, 23] and other countries [10,28,29, 47, 49].
However, the knowledge score was found to be increased after the educational intervention. These
findings are almost similar to other studies [21,23,25] This evidence clearly showed that after the
introduction of educational intervention on PV, knowledge of HCPs were improved. When it comes to
ADRs reporting, knowledge regarding ADR is very important which is very important for nurses and
pharmacists. They should possess great knowledge of ADR and the process of reporting ADRs to the PV
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center. Among nurses and pharmacists, pharmacists have good knowledge of PV. While, the score was
good after -post-study of HCPs working in the hospital which clarifies that PV course, training should be
provided to all HCPs in Nepal.
This study revealed that a majority of participants believed that ADR reporting is necessary and increase
patient safety. An interesting finding was found in this study, where the attitude score was found to be
decreased slightly after the educational intervention. This result was found to be different than other
studies [18, 21, 23, 25]. However, since most of the nurses and pharmacists consider ADR reporting is
necessary, they should overcome the obstacles in reporting ADR and report ADR voluntarily, whenever
they encountered and should consider ADR reporting as their professional obligation.
A pre-training study among HCPs of the hospital showed a score of attitude 5.56±1.616 (4–10). and posttraining showed 6.97±1.793 (4–12). These findings are almost similar to other studies [21, 23, 25]. This
evidence clearly showed that after the introduction of educational intervention on PV, attitudes of HCPs
were improved.
The present study showed that the change in knowledge and attitude of the participants after PV
education yet this study couldn’t demonstrate the adjustment in the practices of the participants because
of time confinements which are the major limitations of this study. The other limitations of this study
contain; the results were of a single-center and fewer sample size. The study can be additionally reached
out to other governmental and non-governmental hospitals in Nepal, to sum up, these findings of the
study.

Conclusion
In conclusion, the preliminary findings of this current study presented that the educational intervention
improved the PV knowledge and attitude scores of the nurses and pharmacists. It also suggests that
training on PV and ADRs tends to have a positive impact on knowledge and attitude nurses and
pharmacists of the hospital.
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Figure 1
Factors discouraging reporting of ADRs
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